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Abstract
The Atmospheric Chemistry Suite (ACS) is Russian
contribution to ESA-Roscosmos ExoMars 2016 Trace
Gas Orbiter (TGO) mission [1, 2]. It arrived at Mars in
October 2016. ACS is a package of three highly sen-
sitive infrared spectrometers with high resolve power
(>10,000) and covers from 0.7 to 17µm — the visible
to thermal infrared range.
In this work, we present results for high-resolution
solar spectra observed by ACS NIR instrument in the
near-infrared range.
1 Spectrometer
The ACS NIR is a near-infrared spectrometer, exten-
sion of SPICAM-IR instrument family [3], the main
concept of which relies on the combination of an
acousto-optic tunable filter (AOTF) and an echelle
diffraction grating [4]. This combination gives re-
solving power λ∆λ ≈ 25, 000 in spectral range of
0.73−1.65µm that corresponds to the echelle diffrac-
tion orders from 48 through 105. This is the first in-
strument that can measure with such high resolution in
near-infrared range outside the atmosphere. Here we
present results that were obtained in June 2016 during
Mid Cruise Checkout TGO Payload (MCC) observa-
tions of Sun.
2 Observations
In case of direct spectrum measurements, all specifics
of the optical scheme should be taken into account.
For ACS NIR, current instrument model includes the
shape of AOTF function, blaze function, diffraction or-
der overlapping, spectral variations, stray light and flat
field correction for the detector.
A detailed spectrally resolved solar spectrum is im-
portant for line-by-line radiative transfer modeling in
the near-IR. But it is still not well known due to the
difficulties in ground-based measurements because of
strong water vapor absorption in this spectral range.
There are theoretical calculations of high-resolution
spectrum in near-IR and the CAVIAR [5, 6] solar spec-
trum derived using the Langley technique applied to
observations of ground-based high-resolution Fourier
transform spectrometer (FTS) in atmospheric win-
dows from 2000 to 10,000 cm−1 (1 − 5µm). ACS
NIR can provide more precise information in area
1 − 1.65µm. An attempt to identify new, previously
unobserved solar lines would be also shown.
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